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In the Claims 



This listing of claims will replace all prior versions, and listings, of claims. 



Listing of Claims 



(Original) A resin with lowered polydispersity index, comprising the reaction 



product of the following reactants: 

at least two different acrylate monomers; 

at least one initiator; and 

at least one chain transfer reagent, 

wherein the reaction product has a polydispersity index of 1 .5 or less. 

2. (Original) The resin as claimed in claim 1 , wherein the acrylate monomer has a 
formula (I), of. 



Ri is a hydrogen atom, a fluorine atom, a halogen atom, cyano group, saturated or 
unsaturated alkyl group, amino group, cycloalkyl group, heterocycloalkyl group, polycyclic alkyl 
group, aryl group, heteroaryl group, arylalkyl group, or alkyl aryl group, wherein the saturated or 
unsaturated alkyl group is straight or branched and has 1 to 1 2 carbon atoms; 




wherein 
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R2 is a hydrogen atom, saturated or unsaturated alkyi group, cycloalkyl group, 
hetearocycloalkyl group, polycyclic alky] group, adamantyl group, aryl group, heteroaryl group, 
arylalkyl group, or alkylaryl group, wherein the saturated.or unsaturated alkyI group is straight or 
branched and has 1 to 12 carbon atoms; and 

optionally at least one hydrogen atom bonded to the carbon atom of the acrylate monomer 
according to formula (I) is substituted by a fluorine atom, a halogen atom, cyano group, -R", - 
CO2H, -CO2R", 'R 'COiH, -COR". -RXN, -CONH2, -CONHR", -CONR"2, -OCOR", or -OR", 
wherein R" is saturated or unsaturated alkyI group having 1 to 12 carbon atoms, thioalkyl group, 
alkynyloxy group, heterocycloalkyl group, alkoxy group, ester group, alkenyl group, alkynylene 
group, alkenyloxy group, heterocycloalkyl group, aryl group, aiylalkyl group, alkylaryl group, 
heteroaryl group, or combinations thereof, provided that when R" has hydrogen atom bonded to 
the carbon, optionally at least one hydrogen atom bonded to the carbon atom of R" is substituted 
by a fluorine atom, or halogen atom. 
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3. (Original) The resin as claimed in claim 1 , wherein the initiator is an agent 
generating free radical species through decomposition. 

4. (Original) The resin as claimed in claim 1 , wherein the initiator is peroxide 
initiators, azo initiators, or combinations diereof. 

5. (Original) The resin as claimed in claim 1, wherein the chain transfo- reagent is a 
reversible addition—fragmentation chain transfer reagent. 

6. (Original) The resin as claimed in claim 1 , wherein the chain transfer reagent is a 
reversible additionr-fragmentation chain transfer reagent according to formula (III), of 

S 

If 

Z^""^^S R7 

wherein 

Z is a hydrogen atom, a fluorine atom, a halogen atom, cyano group, saturated or 

unsaturated alkyl groxip, amino group, cycloalky] group, heterocycloalkyl group, polycyclic alkyi 

group, aryl group, heteroaryl group, arylalkyl group, alkylaryl group, heteroalkylaryl group, - 

CO2H, -CO2R", -R^COzH, -COR", -CONH2, -CONHR", -CONR"2, -OCOR", -OR", -SR" , - 

NR"2, or -POR''2, wherein R" is saturated or unsaturated alkyl group having 1 to 12 carbon 

atoms, thioalkyl group, alkynyloxy group, heterocycloalkyl group, alkoxy group, ester group, 

alkenyl group, alkynylene group, alkenyloxy group, heterocycloalkyl group, aryl group, arylalkyl 

group, alkylaryl group, heteroaryl group, or combinations thereof; 
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R7 is a hydrogen atom, a fluorine atom, a halogen atom, cyano group, saturated or 
unsaturated alkyl group, amino group, cycloalkyl group, heterocycloalkyl group, polycyclic alkyl 
group, aryl group, heteroaryl group, arylalkyl group, or alkylaryl group, wherein the saturated or 
unsaturated alkyl group is straight or branched and has 1 to 12 carbon atoms; and 

optionally at least one hydrogen atom bonded to the carbon atom of the RAFT reagent 
according to formula (III) is substituted by a fluorine atom, a halogen atom, cyano group, -R", - 
CO2H, -CO2R -R"C02H, -COR", -R"CN, -CONH2, -CONHR", -CONR"2, -OCOR", or -OR", 
wherein R" is saturated or unsaturated alkyl group having 1 to 1 2 caiiwn atoms, thioalkyl group, 
alkynyloxy group, heterocycloalkyl group, alkoxy group, ester group, alkenyl group, alkynylene 
group, alkenyloxy group, heterocycloalkyl group^ aryl group, arylalkyl group, alkylaryl group, 
heteroaryl group, or combinations thereof, provided that when R" has hydrogen atom bonded to 
the carbon, optionally at least one hydrogen atom bonded to the carbon atom of R" is substituted 
by a fluorine atom, or halogen atom. 

7. (Original) The resin as claimed in claim 1, wherein the chain transfer reagent is a 
reversible addition-fragmentation chain transfer reagent according to formula (IV), of 




Y 
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wherein 

Z is a hydrogen atom, a fluorine atom, a halogen atom, cyano group, saturated or 
unsaturated alkyl group, amino group, cycloalkyl group, heterocycloalkyl group, polycyclic alkyl 
group, aryl group, heteroaiyl group, arylalkyl group, alkylary) group, hetcroalkyiaryl group, - 
CO2H, -CO2R", -R"C02H, -COR", -CONH2, -COMHR", -CONR"2, -OCOR", -OR", -SR" , - 
NR"2» or -PGR "2, wherein R" is saturated or unsaturated alkyl group ha\'ing ] to 12 carbon 
atoms, thioalkyl group, alkynyloxy group, heterocycloalkyl group, alkoxy group, ester group, 
alkenyl group, alkynylene group, alkenyloxy group, heterocycloalkyl group, aryl group, arylalkyl 
group, alkylaryl group, heteroaryl group, or combinations thereof; 

Rg is saturated or unsaturated alkyl group having 1 to 12 carbon atoms, thioalkyl group, 
alkoxy group, alkenyl group, alkynylene group, alkenyloxy group, alkynyloxy group, or 
combinations thereof; 

R9 and Rio are the same or different and are a hydrogen atom, a fluorine atom, a halogen 
atom, cyano group, saturated or unsaturated alkyl group, amino group, cycloalkyl group, 
heterocycloalkyl group, polycyclic alkyl group, aryl group, heteroaryl group, arylalkyl group, or 
alkylaryl group, wherein the saturated or unsaturated alkyl group is straight or branched and has 1 
to 12 carbon atoms; 

XisNor-CH; 

Y is O or S; and 

optionally at least one hydrogen atom bonded to the carbon atom of the RAFT reagent 
according to formula (IV) is substituted by a fluorine atom, a halogen atom, cyano group, -R", - 
CO2H, -CO2R", -R"C02H, -COR", .R"CN, -CONH2, -CONHR", -CONR"2, -OCOR", or -OR", 
wherein R" is saturated or unsaturated alkyl group having 1 to 12 carbon atoms, thioalkyl group, 
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alkynyloxy groTip, heterocycloalky] group, alkoxy group, ester group, alkenyl group, alkynylene 
group, aikenyloxy group, h^erocycloalkyl group, aryl group, arylalkyl group, alkylaryl group, 
heteroaryl group, or combinations thereof, provided that when R" has a hydrogen atom bonded to 
the carbon, optionally at least one hydrogen atom bonded to the carbon atom of R" is substituted 
by a fluorine atom, or halogen atom. 

8. (Original) The resin as claimed in claim 7, wherein the R9 and Rjo are jointly 
constructed of cycloalkyl group, heterocycloalkyi group, cycloalkenyl group, arylalkyl group, 
alkylaryl group, heteroaryl group, or polycyclic alkyl group. 

9. (Original) The resin as claimed in claim 1, wherein the chain transfer reagent is 




s 





S 




, or combinations thereof, 



wherein 
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optionally at least one hydrogen atom bonded to the carbon atom of the chain transfer 
reagent is substituted by a fluorine atom, a halogen atom, cyano group, -R", -CO2H, -CO2R", - 
R"C02H, -COR", -R"CN, -CONH2, -CONHR", -CONR"2, -OCOR" ,or -OR", wherein R" is 
saturated or unsaturated alkyl group having 1 to 12 carbon atoms, thioalkyl group, alkynyloxy 
group, heterocycloalkyl group, alkoxy group, ester group, alkenyl group, alkynylene group, 
alkenyloxy group, heterocycloalkyl group, aryl group, arylalkyl group, alkylaryl group, heteroaryl 
group, or combinations thereof, provided that when R" has hydrogqn atom bonded to the carbon, 
optionally at least one hydrogen atom bonded to the carbon atom of R" is substituted by a 
fluorine atom, or halogen atom. 

1 0. (Original) The resin as claimed in claim 1 , wherein the reaction product has an 
average molecular weight firom 2000 to 30000. 

1 1 • (Original) A resin with lowered polydispersity index, comprising the reaction 
product of the following reactants: 

at least one norbomene monomer in a ratio from Ippm to 1 00wt%; 

at least one acrylate monomer, in a ratio from 0wt% to 99.99999wt%, based on the 
weight of at least one norbomene monomer and at least one acrylate monomer; 

at least one initiator; and 

at least one chain transfer reagent, 

wherein the reaction product has a polydispersity index of 1.5 or less. 
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12. (Original) The resin as claimed in claim 1 1 , wherein the acrytate monomer has a 
formula (1), of: 

I 

wherein 

Ri is a hydrogen atom, a fluorine atom, a halogen atom, cyano group^ saturated or 
unsaturated alkyl group, amino group, cycloalkyl group, heterocycloalkyl group, polycyclic alkyl 
group, aryl group, heteroaryl group, arylalkyl group, or alkylaryl group, wherein the saturated or 
unsaturated alkyl group is straight or branched and has 1 to 12 carbon atoms; 

Ra is a hydrogen atom, saturated or unsaturated alkyl group, cycloalkyl group, 
heterocycloalkyl group, polycyclic alkyl group, adamantyl group, aryl group, heteroaryl group, 
arylalkyl group, or alkylaryl group, wherein the saturated or unsaturated alkyl group is straight or 
branched and has I to 12 carbon atoms; and 

optionally at least one hydrogen atom bonded to ^e carbon atom of the acrylate monomer 
according to formula (I) is substituted by a fluorine atom, a halogen atom, cyano group, -R", - 
CO2H, -CO2R", -R"C02H, -COR", -R"CN, -CONH2, -CONHR", -CONR'^j, -OCOR", or -OR", 
wherein R" is saturated or unsaturated alkyl group having 1 to 12 carbon atoms, thioalkyl group, 
alkynyloxy group, heterocycloalkyl group, alkoxy group, ester group, alkenyl group, alkynylene 
group, alkenyloxy group, heterocycloalkyl group, aryl group, arylalkyl group, alkylaryl group, 
heteroaryl group, or combinations thereof, provided that when R" has hydrogen atom bonded to 
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the carbon, optionally at least one hydrogen atom bonded to the caibon atom of R" is substituted 
by a fluorine atom, or halogw atom. 

13. (Original) The resin as claimed in claim 1 1 , wherein the norbomene monomer has 
a formula (II), of: 



R3, R4, R5, and are the same or different and are a hydrogen atom, a fluorine atom, a 
halogen atom, cyano group, saturated or unsaturated alkyl group, amino group, cycloalkyl group, 
heterocycloalky) group, polycyclic alkyl group, aryl group, heteroaryl group, arylalkyl group, or 
alkylaryl group, wherein the saturated or unsaturated alkyl group is straight or branched and has 1 
to 12 carbon atoms; and 

optionally at least one hydrogen atom bonded to the carbon atom of the norbomene 
monomer according to formula (11) is substituted by a fluorine atom, a halogen atom, cyano 
group, -R", .CO2H, -CO2R", -R"C02H, -COR", -R"CN, -CONHj, -CONHR", "C01SIR"2," 
OCOR", or -OR", wherein the R" is saturated or unsaturated alkyl group having 1 to 12 carbon 
atoms, thioalkyl group, alkynyloxy group, het^ocycloalkyl group, alkoxy group, ester group, 
alkenyl group, alkynylene group, alkenyloxy groiip, heterocycloalkyi group, aryl group, arylalkyl 
group, alkylaryl group, heteroaryl group, or combinations thereof, provided that when R" has 




R3 
R4 



Re 



wherein 
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hydrogen atom bonded to the carbon, optionally at least one hydrogen atom bonded to the caibon 
atom of is substituted by a fhiorine atom, or halogen atom. 

14. (Original) The resin as claimed in claim 1 1 , wherein the initiator is an agent 
generating free radical species through decomposition. 

1 5. (Original) The resin as claimed in claim 1 1, wherein the initiator is peroxide 
initiators, azo initiators, or combinations thereof. 

16. (Original) The resin as claimed in claim 11, wherein the chain transfer reagent is a 
reversible addition-fragmentation chain transfer reagent. 

17. (Original) The resin as claimed in claim 1 1, wherein the chain transfer reagent is a 
reversible addition-fragmentation chain transfer reagent according to formula (III), of 

S 



Z is a hydrogen atom, a fluorine atom, a halogen atom, cyano group, saturated or 
unsaturated alkyl group, amino group, cycloalkyl group, heterocycloalkyl group, polycyclic alkyl 
group, aryl group, heteroaryl group, aryialkyl group, alkyl aryl group, heteroalkylaryl group, - 
CO2H, -CO2R", -RXO2H, -COR", -CONH2, -CONHR", -CONR^'2, -OCOR", -OR", -SR" , - 
NR"2, or -POR^a, wherein R" is saturated or unsaturated alkyl group having 1 to 12 carbon 
atoms, thioalkyi group, alkynyloxy group, heterocycloalkyl group, alkoxy group, ester group. 




wherein 
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alkenyl group, alkynylene group, alkenyloxy group, heterocycloalkyl group, aiyl group, arylalkyi 
group, alkylaryl group, heteroaiyl group, or combinations thereof; 

R7 is a hydrogen atom, a fluorine atom, a halogen atom, cyano group, saturated or 
unsaturated alkyl group, amino group, cycloalkyl group, heterocycloalkyl group, polycyclic alkyl 
group, aryl group, heteroaiyl group, arylalkyi group, or alkylaryl group, wherein the saturated or 
unsaturated alkyl group is straight or branched and has 1 to 12 carbon atoms; and 

optionally at least one hydrogen atom bonded to the carbon atom of the RAFT reagent 
according to formula (111) is substituted by a fluorine atom, a halogen atom, cyano group, -R**, - 
CO2H, -CO2R", -R"C02H, -COR", -R"CN, -CONH2, -CONHR", -CONR"2, -OCOR", or -OR", 
wherein R" is saturated or unsaturated alkyl group having 1 to 12 carbon atoms, thioalkyl group, 
alkynyloxy group, heterocycloalkyl group, alkoxy group, ester group, alkenyl group, alkynylene 
group, alkenyloxy group, heterocycloalkyl group, aryl group, arylalkyi group, alkylaryl group, 
heteroaryl group, or combinations thereof, provided that when R" has hydrogen atom bonded to 
the carbon, optionally at least one hydrogen atom bonded to the carbon atom of R" is substituted 
by a fluorine atom, or halogen atom. 



1 8. (Original) The resin as claimed in claim 1 1 , wherein the chain transfer reagmt is a 
reversible addition-fragmentation chain transfer reagent according to formula (IV), of: 
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wherein 

Z is a hydrogen atorn^ a fluorine atom, a halogen atom, cyano group, saturated or 
unsaturated alkyl group, amino group, cycloalkyl group, heterocycloalkyl group, polycyclic alkyl 
group, aryl group» het^roaryl group, arylalkyl group, alkylaryl group, heteroalkylary] group, - 
CO2H, -CO2R", -R^COaH, -COR", -CONH2, -CONHR", -CONR"2, -OCOR", -OR", -SR" , - 
NR"2, or -POR"2, wherein R" is saturated or unsaturated alkyl group having 1 to 12 carbon 
atoms, thioalkyl group, alkynyloxy group, heterocycloalkyl group, alkoxy group, ester group, 
alkenyl group, alkynylene group, alkenyloxy group, heterocycloalkyl group, aryl group, arylalkyl 
group, alkylaryl group,heteroaryl group, or combinations thereof; 

Rs is saturated or unsaturated alkyl group having 1 to 12 carbon atoms, thioalkyl group, 
alkoxy group, alkmyl group, alkynylene group, alkenyloxy group, alkynyloxy group, or 
combinations thereof; 

R9 and R]o are the same or different and selected from a hydrogen atom, a fluorine atom, 
a halogen atom, cyano group, saturated or unsaturated alkyl group, amino group, cycloalkyl 
group, heterocycloalkyl group, polycyclic alkyl group, aryl group, heteroaryl group, arylalkyl 
group, or alkylaryl group, wherein the saturated or unsaturated alkyl group is straight or branched 
and has 1 to 12 carbon atoms; 

XisNor-CH; 

Y is O or S; and 

optionally at least one hydrogen atom bonded to the carbon atom of the RAFT reagent 
according to formula (FV) is substituted by a fluorine atom, a halogen atom, cyano group, -R", - 
CO2H, -CO2R", -R"C02H, -COR", -R"CN, -CONH2, -CONHR", -CONR"2> -OCOR", or -OR", 
wherein R" is saturated or unsaturated alkyl group having 1 to 12 carbon atoms, thioalkyl group, 
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alkynyloxy group, heterocycloalky] group, alkoxy group, ester group, alkenyl group, alkynylene 
group, alkenyloxy group, heterocycloalkyl group, aiyl group, arylalkyl group, alkylaryl group, 
heteroaryl group, or combinations thereof, provided that when R" has hydrogen atom bonded to 
the carbon, optionally at least one hydrogen atom bonded to the carbon atom of R" is substituted 
by a fluorine atom, or halog^ atom. 

19. (Original) The resin as claimed in claim 1 8, wherein the R9 and Rio are jointly 
constructed of cycloalkyl group, heterocycloalkyl group, cycloalkenyl group, arylalkyl group, 
alkylary! group, heteroaryl group, or polycyclic alkyl group. 

20. (Original) The resin as claimed in claim 1 1 , wherein the chain transfer reagent is 




s 






, or combinations thereof. 



wherein 
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optionally at least one hydrogen atom bonded to the carbon atom of the chain transfer 
reagent is substituted by a fluorine atom, a halogen atom, cyano group, -R", -CO2H, -CO2R", - 
R"C02H, -COR^ .R"CN, -CONH2, -CONHR", -CONR"2> -OCOR", or -OR", wherein R" is 
saturated or unsaturated alkyl group having 1 to 12 caibon atoms, thioalky group, alkynyloxy 
group, heterocycloalkyl group, alkoxy group, ester group, alkenyl group, aikynylene group, 
alkenyloxy group, heterocycloalkyl group, aryl group, arylalkyl group, alkylaiyl group, heteroaryl 
group, or combinations thereof, provided that when R" has hydrogen atom bonded to the carbon, 
optionally at least one hydrogen atom bonded to the carbon atom of R" is substituted by a 
fluorine atom, or halogen atom. 

2 1 . (Original) The resin as claimed in claim 1 1 , wherein the reaction product has an 
average molecular weight from 2000 to 30000. 

22-31. (Cancelled) 
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